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SUBJECT: Results of Examination of Boring Logs and Core Photos for the Distribution of Fracture 
Zones, Core Disking, and Weathering at the Superconductlng Super Collider Site 

INTRODUCTION 

Boring logs and core photographs made from characterization borings at the Superconductlng Super 
CoIlider (SSC) site were examined to identify rock properties that could affect construction of the 
facility. 

Over a hundred borings have been made at the SSC site to determine foundation qualities and 
estimate construction costs. Most borings had nearly continuous core sampling. Weathered rock, 
fracture zones, and "dlsking" zones were observed in the cores. 

For this study, data on 172 fracture zones were compiled from 78 vertical borings and 71 from 13 angle 
borings that penetrated faults. In addition, data on 71 corEHIlsking zones were compled from 
33 borings for which there were photographs of the cores. Weathering depths were complied from 
78 borings. 

A fracture zone was defined as a depth range containing two or more fractures per foot of borehole. 
The distribution of fracture zones was examined for relation to strata, by rock type, by zone widths, by 
thickness of overburden, and by location' around the ring. The effect of faults upon the numbers of 
fracture zones was examined in the angled borings. 

A disklng zone was defined as a depth range where core has fragmented Into short cylinders with 
length less than diameter. 

METHODOLOGY 

The source of fracture data and weathering data was the stratum description column of the boring logs. 
Fractures were described by their depth, rock type, angle of break (dip angle; the strike direction is 
unknown), and texture of the break surface (i.e., smooth, rough, slickensided). True-depth data for the 
angled borings were obtained from deviation-survey results. Weathering was described as slight, 
moderate, or severe; color, hardness, and fragmentation were noted. The source of core-disklng data 
was the color photographs of the cores, with their depth ranges shown on identification placards. 

The borings used are listed in the Appendix. This set includes borings of the initial Texas proposal, the 
RTK drilling program, and the Earth Technology program. 

The following Information was collected from each core boring log and entered into a data-base file 
(see Appendix). 

• Boring identification 

• Coordinates north and east (feet) 

• Ground elevation (feet) 

• Formation-top depths (feet) 
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• Total depth of boring (feet) 

• Fracture-zone depth ranges (feet) 

• Dlsking-zone depth ranges (feet) 

• Weathering depths (feet) 

Zones where the fracture density was less than two fractures per foot were not compiled. 

ANALYSIS AND RESULTS 

Because tunnel construction will involve three rock types over a range of depths around a perimeter, 
we examined the distribution of fracture zones by rock type, by depth (or overburden), and by tunnel 
section. In addition, we examined the relation to formations, the distribution of fracture-zone widths, 
and the effect of proximity to faults. Core-disking was examined for relation to formations. 

Fracture Distribution by Rock Type 

Figure 1 (bottom) shows the percent of borehole length that is fractured in each rock type. The top 
graph shows the total length drilled and the middle graph shows the total length fractured. The bottom 
graph was produced by dividing the middle numbers by the top numbers. Fracturing Is seen to be 
more common in the top 150 feet of the Austin Chalk (given as one of three divisions of the Austin 
Chalk in the Site Reference Stratigraphic Column [1989]) than elsewhere in the chalk, or in the 
overtying Taylor Mart. The greatest fracturing, however, Is In the undertying Eagle Ford Shale. Over 
4 percent of the Eagle Ford Shale encountered In vertical boreholes Is fracture zones. 

Fracture Distribution by Depth 

Figure 2 (bottom) shows the distribution of fracture zones with depth, in 50-foot intervals. The top 
graph shows the total number of fracture zones by depth and the middle graph shows the number of 
boreholes penetrating those depths. The bottom graph was produced by dividing the top numbers by 
the middle numbers. Fracturing is seen to be most common between 200 and 300 feet. However, this 
distribution is the result of uneven sampling; there was more drilling on the western side of the site, for 
example, where the Eagle Ford Shale Is about 200 feet deep. Also, because of the strata dip, the 
2OO-t0-3oo-foot depth range contains all rock types. Therefore, conclusions should be conservative; 
such as, the number of fracture zones In a SO-foot Interval of the average borehole is between zero and 
one. Overburden thickness does not seem to be a dominant variable. 

Fracture Distribution by Tunnel Section 

Figure 3 (bottom) shows the distribution of fracture zones by tunnel section (in eighths) clockwise from 
the east minor axis of the tunnel ring. The top graph shows the number of fracture zones in each 
section and the middle graph shows the total length drUled in each section. The bottom graph of the 
number of fracture zones per kilofoot drilled was produced by dividing the top numbers by the middle 
numbers. The distribution shows most fracturing In the SW, W, and NW sections and least fracturing In 
the E section. The most fracturing appears where the Eagle Ford Shale is sampled most. The least 
fracturing appears where the Taylor Mart Is sampled most. The effect of strata dip and rock type 
appear to shape the distribution. 

Fracture Distribution by Stratum 

Agure 4 shows the number of fracture zones in each 50-foot interval measured relative to the top of the 
Austin Chalk. Fracturing appears throughout each stratum, and more near contacts - much more near 
the Austin Chalk-Eagle Ford Shale contact. Fracture zones In the shale are three times more numerous 
than those in the immediate overtying chalk. 
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see Figures 1 thru 4 
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Figure 5. Number of Fracture Zones Versus their Width 
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Fracture Distribution by Zone Width 

Figure 5 shows the number of fracture zones versus width of the zone. The narrowest zones are the 
most numerous; over half are less than 1 foot wide and 84 percent are less than 2 feet wide. Only one 
observed zone exceeds 10 feet in width. The few wider zones are in the Austin Chalk. These statistics 
are summarized in Table 1. 

TABLE 1. STATISTICS OF FRACTURE ZONE WIDTH 

Formation Width of Fracture Zones (ft) Percent Number of 
Mean Std.Oev Max. Fractured Samples 

Taylor Marl 1.8 1.7 5.6 0.7 17 

Austin Chalk 
- Top 1.9 3.1 14.6 1.9 20 

- Middle 2.5 3.1 9.8 0.8 20 
- Bottom 1.1 1.5 7.0 0.6 20 

Eagle Ford Shale 1.1 1.1 5.9 4.3 73 

Fracture Zones In Angled Boreholes that Penetrated Faults 

The question was raised whether fracturing is greater in the angled boreholes specifically drilled to 
penetrate faults. Thus, we examined the distributions of fracture zones by rock type and by zone width. 

Percent Fractured by Rock Type. The widths of the fracture zones in the Taylor Marl, the Austin 
Chalk, and the Eagle Ford Shale in the 13 angled borings were compiled, summed, and divided by the 
feet drilled in each formation. Figure 6 shows the result (two anomalously wide zones associated with 
a fault in Boring SE10.9C have been omitted). Fracture zone widths may be narrower than a fault width 
because core samples containing less than two fractures per foot were not compiled as fracture zones 
(by definition). Additional statistics are shown in Table 2. 

TABLE 2. STATISTICS OF FRACTURE ZONE WIDTH 
IN 13 ANGLE-BORINGS THAT PENETRATED FAULT ZONES 

Formation Width of Fracture Zones (ft) Percent Number of 
Mean Std.Oev Max. Fractured Samples 

Taylor Marl 1.0 0.3 1.4 1.0 6 
Austin Chalk 1.0 0.9 3.4 1.7 47 
Eagle Ford Shale 2.0 2.1 7.2 4.8 16 

Thus, in the 13 holes that penetrated faults, the percent fractured have the same order of magnitude as 
those for the other holes. In fact, the Austin Chalk is less fractured for this data set. The mean width 
and the standard deviation of widths Is also of the same magnitude as for the other holes, being 
actually smaller for the Taylor Marl and Austin Chalk and less than a factor of 2 larger for the Eagle Ford 
Shale. 

Number of Fracture Zones Versus Width in 13 Angie-Borings that Penetrated Fault Zones. 
Figure 7 shows a fracture-zone width distribution similar to that for the holes that did not penetrate a 
fault (Figure 5). Thus, there appears to be no reason to expect a greater volume of fracturing in the 
neighborhood of a fault. 
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Figure 5 thru 7 
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Figure 7. Number of Fracture Zones Versus Their Width 
in 13 Angle Borings that Penetrated Fault Zones 
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Core Dieklng Distribution by Stratum 

The phenomenon of "core disking", in which rock cores break into a set of hockey-puck-like fragments, 
has been observed in cores from the SSC site. This effect is possibly produced by regional horizontal 
stress, which would have implications for tunnel construction. 

Thus, we examined core photographs from 33 borings to compile statistics of disklng-zone widths and 
percent of core disked, as shown In Table 3. 

TABLE 3. STATISTICS OF DISKING ZONE WIDTH 

Formation Width of Disked Zones (ft) Percent Number of 

Mean Std. Dev Max. Fractured Samples 

Taylor Marl 6.2 6.6 25.0 4.9 15 

Austin Chalk 2.9 3.2 14.0 2.6 48 

Eagle Ford Shale 2.6 2.2 6.0 1.8 8 

Disklng observed In the SSC cores was evident when the core was first removed from the core barrel. 
The disk breaks are parallel to bedding, and were not noted to be slickensided or mineralized. The 
disking may be due to stress-relief upon being cored. A comparison of Table 3 data with the data for 
fracture zones (Tables 1 and 2) shows that the width of disked zones (and their variability) averages 2 
or 3 times greater than that for fracture zones. The percent of disked core is less than the percent of 
fracture-zone core in Austin Chalk. The ratios for Taylor Marl and Eagle Ford Shale are of doubtful 
value because disking for these formations was observed only in three or four borings. 

Figure 8 shows the distribution of disking with depth. where depth Is measured relative to the top of the 
Austin Chalk. Comparison of Figure 8 (disking distribution) with Figure 4 (fracture distribution) shows 
that disklng is more prevalent nearer the top and especially the bottom of the Austin Chalk, while 
fracturing is greatest near the top of the underlying Eagle Ford Shale. A hypothetical explanation for 
this relationship may be that stresses were concentrated near the Austin Chalk/Eagle Ford Shale 
contact during some prior tectonic episode; the shales' long-term response to the stresses was to form 
zones of fractUring, whereas the chalk retained the residual stress and did not fracture. The 
observations of core disklng and fractured zones near the Austin Chalk/Eagle Ford Shale contact 
should be confirmed during future drilling. 

Depth of Weathering 

The bedrock on site is usually covered by a layer of soil and clay, and its top is weathered to varying 
depths. Because weathered rock has very different physical properties than unweathered rock, we 
examined the weathered layer thickness and its relation to elevation and drainage for Taylor Marl and 
Austin Chalk. The statistics are shown in Table 4: 

TABLE 4. STATISTICS OF WEATHERING THICKNESS 

Formation Thickness of Weathering (ft) Number of 
Mean Std. Dev Max. Min. Samples 

Taylor Marl 13.1 12.6 44.0 0.0 25 
Austin Chalk 8.9 6.5 32.5 0.0 53 
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Figure 8 
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The table shows that the thickness of the weathered layer averages about 10 feet, although in places it 
does attain 40 feet. The average thickness for Taylor Mart is about SO percent greater than for Austin 
Chalk and its variability is about twice as great. 

The boring locations on the topographic map were examined to determine the relation of elevation and 
drainage to thickness of the weathered layer. No simple relation was apparent. The thickness seems 
to be a very local response to weathering processes acting on specific lithology. 

SUMMARY AND CONCLUSIONS 

The distribution of fracture zones is primarily a function of formation and proximity to a formation 
contact. The Eagle Ford Shale has the most fracture zones and the Top Austin Chalk has the second 
most zones. The contact between Austin Chalk and Eagle Ford Shale is the stratigraphic location of 
the greatest concentration of fracture zones, with most in the shale. The number of fracture zones in a 
SO-foot interval of an average borehole is between zero and one. The width of the fracture zones is 
likely to be less than 1 foot (58 percent) or 2 feet (84 percent), with the wider zones in the Austin Chalk. 
The number and width of fracture zones in boreholes that penetrated faults is about the same as 
boreholes elsewhere. 

Core-disking is most prevalent near the bottom of the Austin Chalk whereas fracture zones are most 
prevalent near the top of the undertying Eagle Ford Shale. This relationship may have implications to 
rock-performance characteristics. 

Weathering depth in the bedrock averages about 10 feet, although in places it is as great as 40 feet. 
No simple relation to elevation and drainage is apparent. 
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BORING NORTH EAST GROUND TAYLOR AUSTIN EAGLEFO TOTAL 
NUHBER COORD COORD ELEV HARL CHALK SHALE DEPTH 

-----------
B1527 248994.2 2172201. 2 713.3 20.0 160.5 238.0 
B1533 248576.0 2172058.0 729.6 0.5 170.2 255.0 
B1540 250250.0 2171882.0 750.0 0.5 187.9 275.0 
B20-89 264001.9 2167707.2 770.3 0.5 172.0 211.0 
BEl 261640.3 2172255.6 679.0 4.2 106.1 212.0 
BEI0 225960.0 2181380.0 560.B 2.5 128.0 
BEI0.5 236330.0 2177010.0 645.6 14.5 179.4 215.0 
BEI0.7 238870.0 2175803.0 662.2 1.0 208.7 259.0 
BEl-90 253843.0 2171122.0 763.1 2.0 196.0 257.4 
BEl.7 269077.0 2172642.0 739.9 18.0 175.0 225.0 
BE2 281050.0 2175688.0 674.1 0.5 134.1 211.0 
BE3 298900.0 2197111.0 679.5 1.0 ?J2-; 266.9 
8E4 297829.0 2225784.0 549.8 30.0 1+'1-2- 287.0 
BE5 278967.0 2245051.0 462.5 9.0 120.4 1+(0 335.0 
BE6 251280.0 2255023.0 484.2 4.0 308.5 

1 
419.0 

BE7A 222080.0 2249320.0 453.8 7.5 309.1 350.0 
BE8 206364.0 2224026.0 428.0 17.0 133.2 220.0 
BE9 207540.0 2200560.0 512.0 37.5 410 162.3 
BFl 267430.0 2171093.0 727.7 1.0 143.6 221.0 
BHO.l 246193.7 2174167.8 730.5 2.2 203.0 257.6 
BF1.6 282039.0 2176960.0 627.6 1.0 98.3 152.7 
BF2 291450.0 21842BO.0 683.1 0.5 190.5 208.0 
BF3 300776.0 2211027.0 548.4 20.0 '2,.Q3 208.0 
BF6 238075.0 2255063.0 456.3 35.0 333.9 4'0 380.0 
BF7 215426.0 2241756.0 483.3 6.3 300.3 I 343.5 
BF8 204307.0 2215118.0 512.2 2.5 112.5 232.0 
BF9 214885.0 2189515.0 543.3 16.0 4-,0 167.5 
BIR11 239029.0 2175454.0 670.2 1.0 217.4 265.0 
BIR21 238620.0 2175708.0 665.3 1.0 212.6 312.6 
BIR23 23B320.0 2175840.0 659.9 2.0 208.5 241.0 
BIR31 232079.0 2178422.0 617.5 2.4 165.0 295.2 
BIR33 231772.0 2178541. 0 616.4 1.4 169.3 204.0 
BIR41 231388.0 2178618.0 618.7 4.0 175.0 226.0 
BIR51 266212.0 2250535.0 449.0 20.0 180.7 ~/O 200.0 
BIR52 266420.0 2250682.0 447.8 24.5 186.3 

1 
205.0 

BIR54 266015.0 2250622.0 446.2 17.0 187.5 421.6 
BIR81 273893.0 2247359.0 452.2 12.5 140.4 405.0 
BIR82 273986.0 2247570.0 464.5 21.5 154.8 197.0 
BIR84 273653.0 2247464.0 446.8 14.0 136.1 410 179.0 
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BORING NORTH EAST GROUND TAYLOR AUSTIN EAGLEFO TOTAL 
NUMBER COORD COORD ELEV MARL CHALK SHALE DEPTH 

-----------
BI-l 251717.0 2171756.0 741.4 0.5 183.0 211.0 
BI-2A 256267.0 2179204.0 639.9 4.7 234.2 261.5 
BI-3 246179.0 2180466.0 696.7 5.0 261.5 282.0 
BI-4 255931. 0 2174205.0 708.9 2.0 164.5 IB4.5 
BI-5 251BOO.0 21B2381.0 65B.4 1.0 255.6 280.0 
BI-6 245951. 0 2174687.0 734.2 0.5 211.0 231.0 
BKl' 241115.0 2175592.9 676.4 5.3 224.4 330.0 
B-1 240640.5 21B3759.2 674.0 5.0 ~oo 102.0 
B-5 259105.0 2242118.7 515.5 47.5 '2.'2.S b~S 188.0 
B-6 209588.7 2179248.2 489.8 17.2 63.0 100.0 
B-C1 597.4 4.5 200.0 
B-61 496.7 21.0 53.0 ~515 200.0 
B-RR 253585.1 2172953.9 747.5 3.0 195.0 205.0 
B-XR 240513.6 2248291.6 502.0 46.0 275.5 410 342.0 
E-4 536.4 33.7 ~'f'+ 150.4 
E-9 209599.0 2196609.1 524.0 . 50.0 '3*4 241.0 
F-2 295670.1 2189648.9 725.8 4.5 267.3 2B8.8 
F-3 548.3 29.7 388 164.1 
F-4 496.7 54.2 71.7 1+92- 150.5 
F-6 426.7 16.0 307.0 ~,o 327.0 
F-7 477.7 23.0 243.0 ~ 263.0 
F-B 510.6 40.0 67.5 410 165.0 
J-2 271108.8 2169156.4 76B.3 1.0 190.0 209.0 
J-3 564.2 9.0 133.0 152.0 
J-4 516.2 41.0 131.3 162.0 
J-6 232432.6 2178302.5 62B.4 2.5 190.0 210.0 
K-l 248998.3 2174321.6 747.9 1.4 216.2 250.5 
K-2 760.2 2.5 201.5 224.6 
K-3 276059.8 224663B.5 477.6 29.0 141.B ~IO 161.0 
K-4 488.2 34.4 257.6 ~ 270.0 
K-5 259042.1 2251676.7 496.2 19.5 259.0 280.0 
K-6 480.2 27.0 289.0 £olIO 309.0 
SEI0.4 234498.0 2177791.9 643.1 0.5 190.5 225.0 
SE10.8 240750.0 2174960.0 678.6 0.5 211.0 246.0 
SE10.9A 242170.0 2175210.0 685.8 4.0 219.0 254.0 
SE1.8 264930.0 2169240.0 740.5 1.0 149.9 217.9 
SF8.6 206944.0 2206678.0 533.5 13.0 74.2 'flO 128.2 
T-1 277BB1.6 2174731.6 704.2 1.3 1B2.2 200.0 
T-3 579.4 0.4 100.0 
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BORING 1)e~th .( f~ .... c-t~\'"1!. r-ovte.s 

NU"BER TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" 
--------------
B1527 120.9 123.2 
81533 172.6 173.5 210.8 211.4 
B1540 
B20-89 2.0 10.2 125.0 125.0 175.2 175.8 195.2 195.5 199.8 200.4 
BEl 9.5 13.4 49.6 49.9 62.0 62.4 108.4 111.4 120.5 121.0 123.0 123.8 125.7 126.9 136.2 142.1 
BEI0 52.0 53.0 
BEI0.5 200.0 200.5 
BEI0.7 24.0 24.3 209.0 210.0 218.0 218.5 221.5 222.0 
BEl-90 11.2 12.5 21.9 22.6 126.6 127.5 148.9 149.9 200.4 203.8 212.4 213.8 217.9 221.4 223.9 225.0 245.1 245.7 
BEL 7 18.0 27.B 33.6 33.7 116.4 118.0 120.3 121.2 175.9 176.2 177.8 178.0 180.2 183.7 206.1 206.8 221.5 221.8 
BE2 
BE3 22.0 23.4 26.3 30.4 31.6 33.5 38.4 53.0 56.5 56.9 
BE4 
BE5 181.0 IB2.0 202.3 203.3 219.8 219.8 232.5 232.5 233.7 233.7 262.0 263.2 
BEb 302.0 307.5 371.5 372.7 
BE7A 29.2 30.3 37.2 37.8 87.9 90.9 107.2 107.5 110.7 111.9 115.2 115.5 140.6 143.3 
BE8 173.9 174 .• 9 
BE9 122.0 123.2 
BFl 113.2 113.6 
BFI0.1 2.5 8.6 145.8 147.4 208.5 209.5 
BF1.6 49.7 49.8 98.3 98.6 119.4 120.4 124.9 127.6 129.4 129.9 131.5 131.8 152.2 152.7 
BF2 140.0 140.4 161.7 162.4 
BF3 176.2 176.2 
BF6 
SF7 
BF8 174.9 17B.O 
BF9 130.9 132.2 133.5 141.3 142.5 143.3 146.2 146.9 
BIR11 141.9 143.5 219.0 219.2 234.2 237.0 243.0 243.5 245.2 246.4 250.3 250.7 252.2 252.2 255.0 255.0 258.1 258.3 
BIR21 177.5 177.5 215.6 215.7 231.8 232.2 236.8 236.8 242.3 243.0 244.2 247.8 252.6 253.1 261.3 261.3 263.4 264.0 
BIR23 139.6 139.8 172.4 172.4 234.0 234.0 
BIR31 133.7 133.9 150.0 157.0 
BIR33 
BIR41 110.8 111.6 176.1 176.4 179.9 179.9 
BIRSI 169.4 171.2 196.2 196.2 
BIR52 
BIR54 21.0 21.0 94.2 95.3 195.6 197.5 291.1 292.2 302.0 302.3 
BIRS1 Ib3.5 Ib4.4 
BIF;B2 
BIRB4 

c '""'t~V\u.~! 0""1 ne.,,-\; ~ .. ~c 



BORINS 
NU"BER TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" TOP BOTTO" 

BJ-! 192.4 192.6 
BI-2A 164.2 164.2 
81-3 77.0 7B.8 BO.4 B2.2 85.B 94.5 263.7 267.0 
81-4 
BI-5 4.7 S.l 9.3 9.B 261.1 262.0 275.9 279.4 
BI-6 211.3 212.6 
BKI' 151.3 151.9 234.B 235.2 235.2 236.3 241.6 242.6 263.4 265.3 267.2 267.6 27B.2 278.3 280.5 281.0 310.1 310.B 
8-1 12.0 12.5 45.9 46.8 
8-5 178.5 179.3 
B-6 
8-C1 
B-S1 26.6 32.2 
8-RR 196.5 197.5 199.6 200.0 
B-XR 51.4 53.4 
E-4 
E-9 
F-2 72.1 72.4 196.7 197.5 
F-3 
F-4 73.2 73.2 79.5 BO.O 103.5 103.9 
F-6 
F-7 
F-B 126.2 126.7 
J-2 
J-3 48.9 49.5 84.8 85.1 105.0 105.3 138.0 138.B 140.7 141.7 
J-4 
J-6 193.7 194.4 208.0 209.0 
K-l 
K-2 85.6 85.8 202.4 203.6 215.6 21S.8 
K-3 91.4 92.1 99.0 99.2 
K-4 
K-5 
K-6 
5EI0.4 • CORES ONLY FRO" ISO TO 225 FEET TD 
SEI0.8 • CORES ONLY FRO" 145 TO 246 FEET TD 
5ElO.9A 173.2 175.1 238.4 240.0 • CORES ONLY FRO" 160 TO 254 FEET TD 
SE!. 8 9.2 10.9 152.7 155.0 157.9 158.6 177.2 180.2 184.7 185.5 205.1 206.3 207.6 208.7 
SFB.6 37.1 37.8 46.9 49.6 
T-l 187.9 188.7 
T-3 



BDRING FEET FF:A':T\J~:EC' FEET DRILLED 
Nl.JI'1BER i'1?lRl CH?tX :3HAlE I'!AAL CH':LK Si-iAlE 
----------- --------
B1527 .... .,. 140.5 77.5 -:. • . j 

81533 1.5 169.7 84.8 
B1S~O 187.4- 87.1 
B20-89 8.2 1.: 171.5 39.0 
BEl 4.6 11. 4- 101.9 105.9 
BEW 1.0 125.5 
5EI0.5 0.5 164.9 35.6 
BEI0.7 0.3 2.0 207.7 50.3 
8El-90 3.9 10.0 19~.0 61.4 
BEl.7 12.4 5.0 157.0 SO.O 
B£2 133.6 76.9 
Bt'-3 22.4 265.9 
&E4 257.0 
BE5 3.2 111.4 214.6 
SE6 5.5 1.2 30~.5 110.5 
BE7A 9.2 301.6 40.9 
BE9 1.0 116.2 so.a 
E!9 1.2 124.8 
~1 0.4 142.6 n.4 
BFI0.1 7.7 1.0 200.8 54.6 
&Fl.6 0.1 5.3 97.3 54.4 
BF2 1. 1 190.0 17.5 
SF3 0.0 168.0 
BF6 299.9 46.1 
eF7 294.0 43.3 
BF8 3.1 110.0 119.5 
SF9 10.7 151.5 
SIR11 1.6 5.3 216.4 47.6 
BIR21 0.0 5.9 211.6 100.0 
BIR23 0.2 0.0 206.5 32.5 
BIR31 7.2 162.6 130.2 
BIR33 167.9 34.7 
SIR41 o.a 0.3 171.0 51.0 
SIRSl 1.8 0.0 160.7 19.3 
SIR52 161.8 IB.7 
SIR54 1.1 3.3 170.5 234.1 
BIRSl 0.9 127.9 264.6 
SIRS2 133.3 42.2 
BIRSoJ 122.1 42.9 



BDRINS FEET FRACTURED FEET DRILLED 
~JI'!BER !'!ARt. CHAlK SHALE r.A~ CHALK SHALE 
-------- -----
B1-1 0.2 162.5 :9.0 
BI-2A 0.0 229.5 27.3 
BI-3 12.3 3.3 ~0.5 20.5 
BI-4 162.5 20.0 
BI-5 0.9 4.4 254.0 24.4 
BI-6 1.3 210.5 20.0 
BKl' 0.0 0.1 220.4 105.0 
B-1 1.4 97.0 
B-5 0.8 1040.5 
8-6 45.S 37.0 
HI 195.5 
B-Sl 5.0 32.0 147.0 
B-RR 1. ~ 192.0 10.0 
B-XR 2.0 219.5 66.5 
E-4 116.7 
E-9 191.0 
F-2 1.1 262.S 21.5 
F-3 134.4 
F-4 0.9 17.5 79.9 
F-6 291.0 20.0 
F-7 220.0 20.0 
F-S 0.5 27.5 97.5 
J-2 199.0 19.0 
J-3 1.2 1.S 124.0 19.0 
J-4 90.3 30.7 
J-6 1.7 197.S 20.0 
K-l 214.9 34.3 
K-2 0.2 1.4 199.0 23.1 
K-3 0.9 112.9 19.2 
K-4 223.2 12.4 
K-5 239.5 21.0 
K-o 262.0 20.0 
SEI0.4 190.0 34.5 
SEI0.S 210.5 35.0 
SEI0.9A 1.9 1.6 215.0 35.0 
SEl.S 1.7 9.1 14S.9 68.0 
SFS.o 3.4 01.2 54.0 
T-1 0.9 180.9 17.9 
T-3 99.6 

--
30.3 121.5 92.6 ~209.5 11 HS.7 1919.1 
I'IARl. CHALK SHALE I1AAL. CHAlK SHALE 
TOTAL FEET FRACTURED TOT~ FEET DRILLED 

PERCENT FRACTURED 
MARL C)JAU< SHALE 
0.71 1.09 4.31 



BORING !i£PTH REL TO TOP OF AUSTIN C!-'.AU< 
NUKBER ZmlE 1 ZONE 2 ZONE 3 ZONt: 4 ZONe: 5 ZONE 6 ZONE 7 ZONE a ZONE 9 

B1527 
Bl533 
B1540 
820-89 
BEl 
BElO 
BEI0.5 
BEI0.7 
8£1-90 
BEl.7 
BE2 
BE3 
BE4 
BES 61.1 82.4 99.4 112.1 113.3 142.2 
~E6 -3.8 63.6 
Bt~A -279.3 -271.6 -219.7 -201.7 -197.8 -193.8 -167.1 
eEa oJl.2 
BE9 
8Fl 
B~10.1 

BF1.6 
SF2 
eF3 
SF6 
SF? 
BFa 64.0 
~9 

BIRll 
Bm21 
BIR23 
BIR31 
BIR33 
BIR41 
SIRSI -10.4 15.5 
SIRS2 
SIRS4 -166.5 -92.8 9.0 104.2 114.7 
BIRSI 23.5 
SIR82 
BIR84 



BaRING DEPTH REL TO TOP OF AUSTIN CHALK 
~R ZOtlE 1 ZO~E 2 ZONE 3 ZOhE " ZOt£ 5 zeoNE 6 ZONE 7 ZONE 8 lOre 9 
-----
Bl-1 
BI-2A 
BI-3 
BI-4 
BI-5 
BI-6 
BKl' 
B-1 
B-5 
B-6 
B-Cl 
8-61 -23.6 
B-RR 
B-XR -223.1 
E-4 
E-9 
F-2 
F-3 
F-4 1.S B.O 32.0 
F-6 
F-i 
F-8 59.0 
J-2 
J-3 
J-4 
J-6 
K-1 
K-2 
K-3 -so. 1 -42.7 
K-4 
K-5 
K-6 
5£10.4 
SEI0.8 
5£10.911 
5£1.8 
SFB.6 -36.8 -26.0 
T-l 
T-3 



BORING DEPTH RR TO TGP OF EAGLE FCtflD Si-!ru i1I~'US 410 FT (P.Pf'ROX TC;f) OF AI.lSi\N) 
NUI'lBER ZOUE 1 ZONE 2 ZONE 3 ZONE 4 ZONE 5 ZONE 6 zmJE 7 ZIM 8 Z~~ 9 

91527 371.6 
iHS33 .J12.9 ~50.9 

81540 
B20-89 244.1 363.0 413.5 433.4 439.1 
BEl 31S • .J 353.7 3l:b.l .J13.8 424.7 427.3 ·gO.2 443.1 
8£10 
~EI0.5 430.9 
BE10.7 225.5 410.8 419.6 423.1 
11E1-9O 225.9 236.3 341.1 363.4 416.1 .J27.1 ~33.7 438.5 459.~ 

8£1.7 257.9 268.7 352.2 355.8 411.1 412.9 417.0 441.5 450.7 
&£2 
BE3 
&E4 
BES 
fE6 
BE7A 
BEB 
BE9 
8F1 379.B 
BF10.1 212.6 353.6 416.0 
tlF1.o 301.5 410.2 431.6 43B.O #1 • .J 443.4 464.2 
BF2 359.7 381.6 
BF3 
BF6 
BF7 
BF8 
FF9 
BIRll 335.3 411.7 428.2 435.9 438.4 443.1 444.8 447.6 450.8 
SIR21 37.J.9 413.1 429 • .J 434.2 .J40.1 .J43 • .J .J50.3 .J5B.7 461.1 
BIR23 341.2 373.9 435.5 
BIR31 378.8 398.5 
BIR33 
BIR41 346.2 411.3 414.9 
BIR51 
BIRS2 
BIRS4 
BIRSl 
BIR82 
BIR84 



BORING DEPTH REI. TO TOP OF EW.1E FORD S~ MINUS 410 FT (APPROX TIP OF AUSiIN) 
MJI1BER ZONE 1 ZONE 2 ZONE 3 ZONE .. ZONE 5 ZOt.£ b ZONE 7 ZQt£ 8 ZONE 9 

Bl-1 
BI-2A 
BI-3 
BI-4 
BI-5 
Bl-o 
BKl' 
B-1 
B-5 
B-o 
B-C1 
B-G1 

419.5 
340.0 
220.4 229.8 

159.3 10~.O 

411.0 
3rJ.2 420.6 

B-RR 412.0 414.8 
B-XR 
E-4 
E-9 
F-2 215.0 339.8 
F-.3 
F-4 
F-6 
F-7 
F-8 
J-2 

238.7 413.9 

416.0 432.1 

421.4 42;.7 450.0 453.0 403.9 

J-3 320.2 362.0 382.2 415.4 418.2 
J-4 
J-o 414.1 428.5 
K-1 
K-2 294.2 411.5 424.2 
K-3 
K-4 
K-5 
K-o 
SE10.4 
SEIO.8 
SE10.9A 365.2 430.2 
SEl.a 270.2 414.0 
SF8.6 
T-l 410.1 
T-3 

219.5 
199.0 
191.0 
418.4 438.8 445.2 465.8 468.3 

46b.4 490.1 



BORING L'EF'TH TO MIDPOINT OF FRACTU!":E ZONE 
Nt..:l'IFER ZONE 1 zOtiE 2 ZO~ 3 ZONE 4 ZCt£ 5 zct~ 6 ZONE 7 Im.£ 8 ZCH: 9 
----------
31527 122.1 
Bl533 173.1 211.1 
B1540 
B20-89 6.1 125.0 175.5 195.4 200.1 
EEl 11.5 ~9.8 62.2 109.9 120.8 123.4 126.3 139.2 
BEIO 52.5 
BEI0.5 200.3 
BEI0.7 24.2 209.5 218.3 221.8 
BEl-90 11.9 22.3 127.1 1 .. 9.4 202.1 213.1 219.7 224.5 2.J5.4 
BEl.7 22.9 33.7 117.2 120.S 176.1 177.9 182.0 206.5 221.7 
BE2 
BE3 22.7 28.4 32.6 45.7 56.7 
BE .. 
BE5 181.5 202.8 219.8 232.5 233.7 262.6 
BE6 304.8 372.1 
BE7A 29.S 37.5 89.4 107.3 111.3 115.3 141.9 
EE8 17~.~ 

BE9 122.6 
6Fl 113.4 
BFI0.1 5.6 146.6 209.0 
BF1.6 49.8 18.5 119.9 126.3 129.7 131.7 152.5 
B"" ~~ 140.2 162.1 
EF3 176.2 
If'6 
SF7 
BFS 176.5 
BF9 131.6 137.4 142.9 H6.6 
BIR11 142.7 219.1 235.6 243.3 245.S 250.5 252.2 255.0 256.2 
BIR21 177.5 215.7 232.0 236.8 242.7 246.0 252.9 261.3 263.7 
BIR23 139.7 172.4 234.0 
BIR31 133.8 153.5 
BIR33 
BIR41 111.2 176.3 179.9 
BIRSI 170.3 196.2 
BIRS2 
BIR54 21.0 94.8 196.6 291.7 302.2 
BIRSI 164.0 
BIR82 
BIR84 



BonING DEPTH TO MIDPOINT Of FRACTU~ ZONE 
M,ii'1BEF: zetlE 1 ZONE 2 ZONE 3 ZO~;E ~ ZIN: 5 ZGtlE 6 ZONE 7 ZOtiE 8 ICE 9 
--------
8H 192.5 
SI-2A 164.2 
91-3 77.9 81.3 90.2 265.4 
SI-4 
81-5 4.9 9.6 261.6 277.7 
SI-6 212.0 
SK1' 151.6 235.0 235.8 242.1 264.4 267.4 278.3 2B(I.8 310.5 
9-1 12.3 ~6.4 

9-5 178.9 
8-6 
B-C1 
8-61 29.4 
B-RR 197.0 19'1.8 
8-XR 52.4 
E-4 
E-9 
F-2 72.3 197.1 
F-3 
F-4 73.2 79.8 103.7 
F-6 
F-7 
F-8 126.5 
J-2 
J-3 49.2 85.0 105.2 138.4 141.2 
J-~ 

J-6 194.1 208.5 
K-l 
K-2 85.7 203.0 215.i 
K-3 91.8 99.1 
K-4 
K-5 
K-o 
SE10.4 
SEI0.8 
SEI0.9A 174.2 239.2 
SE1.8 10.1 153.9 158.3 178.7 185.1 205.7 208.2 
SF8.6 37.5 48.3 
T-l 188.3 
T-3 



BDRWS WIDTH OF FRACTURE ZONE 
Nl!MeER ZONE 1 ZQ~ 2 ZONE 3 Z~ 4 ZC~ 5 ZONE 6 ZONE 7 ZO~ 8 ZOtiE 9 
-----------
B1S27 " '1 .... v 

B15TI 0.9 0.6 
B1540 
B20-89 8.2 0.6 0.3 tJ.6 
BEl 3.9 0.3 0.4 3.0 0.5 0.8 1.2 5.9 
8£10 1. Cc 

BEI0.S 0.5 
BEI0.7 0.3 1.0 0.5 0.5 
5El-90 1.3 0.7 0.9 1.0 3.4 1.4 3.5 1. 1 0.6 
Bel.7 9.S 0.1 1.6 0.9 0.3 0.2 3.5 0.7 0.3 
FE2 
SE3 1.4 4.1 1.9 14.6 0.4 
5E4 
BES 1.0 1.0 t .2 
SEo 5.5 1.2 
BE7A 1. 1 0.6 2.9 0.3 1.2 0.3 2.8 
FEB 1.0 
BE9 1.2 
FFl 0.4 
BFI0.1 c.l 1.0 1.0 
&Fl.o 0.1 0.3 1.0 2.7 0.5 0.3 0.5 
~2 0.4 0.7 
BF3 
BFb 
en 
BFS 3.1 
BF9 1.3 7.9 0.9 0.7 
BIRll 1.6 0.2 2.8 0.5 1.2 0.4 0.2 
BIR21 0.1 0.4 0.7 3.b 0.5 0.6 
SIR23 0.2 
BIR31 0.2 7.0 
SIR33 
srR41 0.8 0.3 
SIRSl 1.8 
SIRS2 
SIRS4 1.1 1.9 1.1 0.3 
SIRSl 0.9 
BIR82 
BIR84 



BoJR!t~G I~IDTH OF FRACTURE ZONE 
M1MeER ZONE 1 ZDl'I'E '2 ZONE 3 ZONE ~ ZM 5 ZOt£ 6 rCNE 7 ZQt£ 8 ZCt£ 9 
--------- --B1-1 0.2 
BI-2A 
BI-3 1.8 1.a 8.7 3.3 
8I-4 
BI-5 0.4 0.5 0.9 3.5 
9I-6 1.3 
SK1' 0.6 0.4 1.1 1.0 1.9 0.4 0.1 0.5 0.7 
B-1 0.5 0.9 
S-5 O.S 
8-6 
B-Cl 
8-61 5.6 
B-RR 1.0 0.4 
8-XR 2.0 
E-4 
E-9 
F-2 0.3 O.S 
F-3 
F-4 0.5 0.4 
F-6 
F-7 
F-8 0.5 
J-2 
J-3 0.6 0.3 0.3 O.S 1.0 
J-4 
J-6 0.7 1.0 
K-l 
K-? 0.2 1.2 o '" . ..:. 
K-3 0.7 0.2 
K-4 
K-S 
K-6 
:£10.4 
SE10.8 
SElO.9A 1.9 1.6 
SE1.S 1.7 2.3 0.7 3.0 O.S 1.2 1.1 
SFS.6 0.7 2.7 
T-l O.S 
T-3 



BORrr~ N E GR.a. TA"11CR ~USTIN EAGLE TO SLPNT FEET DRILLED •••••••••••••••••••• 
I1ARi. CHALK SHALE TOTAl ROCK 

BIR12 239CC8.0 2115582.0 607.5 2.5 304.6 3011.5 302.1 36.9 339.0 
BIRZ2 239494.0 2175935.0 658.4 0.5 286.7 357.0 286.2 70.3 356.5 
BIR32 231944.0 2178~.O 618.5 6.0 ""'0.6 293.7 214.6 73.1 287.7 
BIR42 231357.0 2178714.0 620.0 1.5 245.2 282.5 243.7 n" '.11 • .,j 281.0 
BIR53 260088.0 2~927.0 0138.7 16.5 238.7 265.5 222.2 46.S 269.0 
BIR83 2737SS.7 22476n.8 454.8 8.0 205.9 285.7 197.9 79.8 277.7 
SE1 2615018.2 2172406.1 696.2 0.5 166.01 286.0 165.9 119.6 285.5 
SE10.9C 240950.5 2174744.1 684.0 3.5 280.5 343.5 283.0 57.0 340.0 
SE10.90 240907.0 2174765.0 683.2 3.5 276.5 354.5 273.0 78.0 ~S1.0 

SES.2E 2n945.0 2245580.0 495.0 12.5 203.5 315.0 191.0 111.5 302.5 
SFI0.IC 247047.0 2173209.0 718.3 0.0 269.1 344.0 269.1 74.9 344.0 
SIZC 256049.0 2178907.0 655.0 14.4 266.5 252.1 252.1 
SIR3B 232246.0 2178195.0 617.8 3.0 259.6 372.0 256.6 112.4 369.0 

. ----
TOTN.. 611.1 2784.4 659.5 4055.0 



DEV I A TI ()j SLIRVEY ............... BGRING LtJG ••••••••••••••••••• ELANT FEET FAACTUFiED ...... 
CABLE D:::F'TH TRUE DEPTH CABLE DEPTH TRUE D£F'TH 

20RING TUP BOTTGM TOP BOTTOM TOP liOTTOM TOP BOTTOM MAAt. CHP.LK SHALE 
-----
SES.:E 70 90 68.59 84.C8 52.6 53.3 55.1 55.7 0.7 

70 90 68.59 84.08 59.0 60.4 60.1 61.2 1.4 
70 90 68.59 8".08 61.8 62.5 62.2 62.8 0.7 
67 69 60.25 67.81 67.4 68.2 66.6 67.2 0.8 
70 72 68.59 70.15 70.7 72.0 69.1 70.2 1.3 
75 n 72.48 74.03 75.5 76.6 7'2.9 73.7 1. 1 

217 219 184.92 186.56 217.1 218.2 185.0 185.9 1.1 
242 243 205.47 206,29 242.4 243.0 205.8 206.3 0.6 
258 260 218.65 220.30 258.5 259.2 219.1 219.6 0.7 
282 293 238.49 239.32 282.4 282.7 238.8 239.1 o 'T ,,' 
284 286 240.16 241.81 284.4 295.4 2040.5 2"1.3 1 
304 306 256.74 258.41 304.6 305.7 2:J7.2 258.2 1.1 
292 312 246.79 263.39 315.0 265.9 

SIR3B 7S 76 61.43 62.20 75.4 75.7 61.7 62.0 0.3 
82 84 66.80 68.34 82.8 83.1 67." 67.6 0.3 
83 87 69.11 70.66 85.2 86.5 69.3 70.3 1.3 

123 124 98.59 99.36 123. 7 123.8 99.1 99.2 0.1 
219 220 174.41 175.20 219.2 219.6 174.6 174.9 0.4 
250 252 199.21 200.81 250.2 251.8 199.4 200.7 1.6 
265 267 211.27 212.89 265.8 266.4 211.9 212.4 0.6 
270 275 215.29 219.3" 270.6 27".2 215.8 218.7 3.6 
261 281 208.05 224.19 284.4 286.7 226.9 228.8 ? 'T 

~ ... I 

181 281 14.J.21 22".19 372.0 297.0 

SFI0.IC 29 30 22.59 23.34 29.0 30.0 22.6 23.3 1 
46 .JB 35.29 36.78 "6. a 47.9 ~.9 36.7 1.1 
79 81 59.99 61.50 79.2 80.3 60.1 61.0 1.1 
87 98 66.03 60.78 87.1 87.2 66.1 66.2 0.1 
90 94 68.29 71.32 90.8 93.4 68.9 70.9 2.6 
98 101 74.33 76.61 98.4 100.5 74.6 76.2 2.1 

148 151 112.59 114.89 148.6 15f).9 113.1 114.8 2.3 
172 176 131.02 134.09 172.9 176.0 131.7 13".1 3.1 
179 180 136.39 1n.16 179.0 179.6 136.4 136.9 0.6 
252 253 192.';5 193.21 252.0 252.9 192.9 193.1 0.3 
257 259 196.28 197.82 257.7 258.8 196.8 197.7 1. 1 
261 264 199.35 201.65 261.9 26".0 200.0 201.7 2.1 
265 267 202.41 203.94 265.4 267.0 202.7 203.9' 1.6 
274 281 209.31 214.68 2H.4 :80.1 209.6 214.0 5.7 
284 285 216.99 217.76 284.0 284.2 217.0 217.1 0.2 
285 293 217.76 223.92 285.4 292.6 218.1 223.6 7.2 
295 297 225.45 226.99 295.0 296.8 225.5 226.8 1.8 
302 303 230.85 :m.63 302.0 302.1 230.9 230.9 0.1 
303 304 231.63 232.41 303.3 303.7 231.9 232.2 0.4 
305 306 233.18 233.96 305.0 305.8 233.2 233.8 0.8 
323 343 247.18 262.71 344.0 263.5 



DEVIATION SLJR'lEY ..•.•..•••••••. ceRING LOG ••••••••••••••..••. 
CABLE D~PTH TRUE DEPTH CABLE DEPTH TRUE DEPTH 

BeRING TOP f~TT~~ Tep BOTTCM TOP BOTTC~ TC~ BOTTOM 

8EI0.9D 

SElO.9!: 

SIR53 

BIR42 

SIR32 

SEI 

BIR22 

BIR83 

SIR12 

177 
182 
324 

96 
99 

285 
288 
316 
320 
322 
327 
333 

254 
244 

269 
273 
271 

192 
196 
2B0 

3 
10 

82 
92 
96 

169 
242 

3 
5 

15 
141 
239 
356 

274 

195 
249 
269 
341 

179 133.80 135.34 177.6 179.0 134.3 135.3 
183 137.62 138.37 182.2 182.5 137.8 138.0 
344 244.57 259.33 354.5 267.1 

97 74.64 75.41 
100 76.96 77.74 
287 221.26 222.81 
314 223.58 2~3.70 

318 245.27 246.82 
321 248.37 2~9.14 

96.2 96.6 
99.4 99.6 

285.7 286.5 
288.0 313.6 
316.0 317.5 
320.8 320.9 

74.8 
77" ••• .j 

221.8 
223.6 
245.3 
249.0 

75.1 
n.4 

222.4 
243.4 
246.4 
249.1 

326 249.91 252.99 322.8 325.7 250.5 252.8 
343 253.74 266.21 327.0 343.0 253.7 266.2 
343 258.41 266.21 343.5 266.6 

274 194.07 209.17 178.3 278.9 212.8 212.9 
274 186.41 209.17 285.5 217.9 

273 194.24 197.15 269.6 272.1 194.7 196.5 
275 197.15 198.59 273.5 274.3 197.5 198.1 
281 195.69 202.97 282.5 204.1 

193 147.75 148.52 192.7 192.9 148.3 148.4 
197 150.B2 151.59 196.5 196.6 151.2 151.3 
290 215.58 223.24 293.7 226.1 

7 
11 
24 
84 
94 

100 
171 
272 

3.00 7.CO 
9.61 10.40 

19.79 20.57 
65.60 67.14 
73.:8 74.82 
76.35 79.44 

132.83 13~.3S 

189.05 212.20 

5 3.00 5.00 
6.66 7 5.00 

17 12.47 
143 102.64 
240 174.10 
357 259.71 

13.92 
104.09 
174.83 
260.44 

3.5 
10.3 
?'T 1 ",WI. 

82.3 
92.5 
96.4 

169.0 
286.0 

3.8 
5.4 

15.8 
141.2 
:::9.5 
:57.0 

28~ 197.40 204.58 :85.7 

6.3 
10.9 
23.4 
83.1 
93.3 
99.6 

170.1 

4.2 
6.6 

16.6 
142.8 
239.6 

3.5 
.9.8 
19.9 
65.8 
73.7 
76.7 

132.8 
223.0 

3.8 
5.3 

13.1 
102.8 
174.5 
260.4 

205.8 

199 139.87 142. 70 ~9S.8 198.5 140.4 
250 178.23 178.94 2~9.6 249.7 178.7 
270191.70193.13 leB.: 269.4 190.6 
342 243.02 243.72 341.5 243.4 

6.3 
10.3 
20.1 
66.4 
74.3 
79.3 

133.7 

4.2 
6.3 

13.6 
103.9 
174.5 

142.3 
178.7 
192.3 

SLANT FEET FRACTUnED •••••. 

i'!PRL CHALK SHALE 

1 ... 
0.3 

0.4 
0.2 
0.8 

0.1 

0.2 
0.1 

2.8 
1).6 
0.3 
0.8 
0.8 
3.4 

0.4 
1.2 
0.8 
1.6 
0.1 

.., .. 

.:,./ 

0.1 
1.2 

25.6 
1.5 
0.1 
2.9 
'/. lw 

2.5 
(1.9 

1.1 



DEVIATION SURVEy............... BORitiG LOS................... SLANT FEET FRACTUi\'ED ...... 
CABLE liEPTH TRl£ DfPTH CAPLE CEPTH TRUE !iEf'TH 

BDR I No3 TOP BuTTOPI TOP BOTT0t1 TOP BOTT~ TOP BOTTOI'! I"AAL CHALK SHALE 

SI2C 245 265 194.50 210.07 266.5 211.2 

l".ARl. CHALK ~LE 
SlP.'I 6.0 48.2 73.2 

CCUNT 6 oJ7 18 
!'tAX 1.4 3.4 25.6 
~I 1.0 1.0 4.1 

IUN 0.7 0.1 0.1 
STD.1iEV 0.3 0.9 6.4 

7. FRACTURED 1.0 1.7 11.1 



WIDTH DISTRIB!JTIO!'1 ••••••••••••••••••••••••••••••••••••••••••••• 
MAAl. CHALK SfJ./U TOTAL 

WIDTH rIO. WIDTH NO. WIDTH rID. rID. 
0.5 I) 0.5 17 0.5 4 21 

1 3 1 10 1 ,. 
.J 16 

1.5 ,. 1.5 9 1.5 2 14 .-.., 0 2 3 ... 4 I. L 

2.5 0 2.5 ,. 2.5 ., 5 .J L 

3 0 3 3 3 1 4 
3.5 0 3.5 2 3.5 0 ., 

L 

4 0 4 0 4 1 
4.5 0 oJ. 5 0 ~.5 0 0 

5 0 5 0 5 0 0 
5.5 0 5.5 0 5.5 0 0 

6 0 6 0 6 1 1 
6.5 0 6.5 0 6.5 0 0 

7 0 7 0 7 0 0 
7.5 0 7.5 0 7.5 1 1 

8 0 6 0 8 0 0 
8.5 0 8.5 0 8.5 0 0 

9 0 '1 0 9 0 0 
9.5 0 9.5 0 9.5 0 0 

10 0 10 0 10 0 0 
10.5 0 10.5 0 10.5 0 0 

11 0 11 0 11 I) 0 
11.5 0 11.5 0 11.5 0 0 

12 0 12 0 12 I) 0 
12.5 0 12.5 0 12.5 0 0 

13 0 13 0 13 0 0 
13.5 0 13.5 0 13.5 0 I) 

14 0 14 0 14 0 0 
14.5 0 14.5 0 14.5 0 0 

15 0 15 0 15 0 0 
0 0 ., 2 " 



eDRINS CORE DISKItlG zct~ DEPTHS 
Nil'IBER T~ BDTTOi1 TOP BOTTDI" TO~· B~TTOM TOP BOTTOM TOP BOTTO!" TOP BUTTDi1 TO? BOTTC1.1 TtF 8'JTTDI1 TIP BOTTOPI 

74.0 76.0 
1'I.n1C 

11.(7""\'1~ 

'r\.V"V1 c. 
86.3 87.9 

110.9 111.4 
)'Lc:rne 
155.5 165.0 
145.0 146.7 
121.0 123.0 
30.0 43.0 
~c. 

395.0 "09.0 
62.5 69.0 
80.0 81.0 

11...w'\c, 

""_e. 
117.0 117.5 

82.0 85.0 91.0 93.0 115.0 116.0 128.0 129.0 135.0 136.S 142.0 145.0 

181.0 182.0 
146.9 147." 178.2 179.2 

205.0 206.0 
160.0 161.0 190.0 196.0 200.0 206.0 
126.0 129.0 174.S 175.5 186.5 189.5 212.5 214.5 216.0 217.0 211.5 221.5 
75.0 78.0 

88.0 90.0 99.0 100.0 133.0 131.0 150.0 155.0 229.0 230.0 332.0 335.0 338.0 347.0 348.0 350.0 
13".0 136.0 168.0 110.0 191.0 201.0 

BF2 1.0 3.0 141.0 150.0 170.0 180.0 
PF3 
BF6 40.0 42.0 60.0 64.0 70.0 78.0 90.0 92.0 122.0 138.0 183.0 190.0 202.0 210.0 272.0 297.0 
BF1 ~ 
BF8 ""'"'~ 
£F9 139.0 140.0 
BIR11 V\.ft\c. 

BIR21 n",c 
BIR23 
BIR31 
BIR33 
BIR"l 'nme. 
SIRS1 
BIR52 
BIR54 V\~ .. 

BIRS1 173.0 173.8 177.0 177.1 181.S 182.9 189.0 188.7 201.0 202.2 219.0 219.4 
BIR82 
BIR84 



OORING CORE D1SKINS ZONE DEPTHS 
NUMBER TOP BtJTTQi1 TOP BOTTDI"! TOP BOTTOl1 TOP BOTTO/'! TOP BOTT0l1 1W BOTTOM TOP BOTTOM TOP BOTTOM TOP BOTTOI 

Bl-1 171.0 174.0 
9I-2A 
BI-3 
Bl-~ 

BI-s 
81-6 
SKI' 
B-1 
B-s 
8-6 
S-Cl 
B-Gl 
B-RR 
B-;(R 
E-4 
E-9 
F-2 
F-3 
F-4 
F-6 
F-7 
F-8 
J-Z 
J-3 
J-4 
J-6 
K-l 
K-Z 
K-3 
K-4 
K-s 
;(-6 
SEI0.4 
5£10.8 
SEI0.9A 

105.5 107.0 
34.5 !8.0 
96.0 97.0 

112.8 113.6 
VlCl'Y\c.-

SE1.8 180.4 181.3 
SFS.6 Y\.CML 
T-l 
T-3 

124.0 127.0 
40.0 42.0 121.3 122.1 152.3 154.0 
99.2 100.2 111.0 112.3 122.2 123.3 124.5 130.0 139.0 140.3 211.3 218.S 236.0 238.3 

117.0 117.4 171.8 174.3 183.0 le6.0 



BGRINS DISK ZONE DEPTHS REL TO TO? OF ~JSTI~ CHALK 
ta!M8ER ZONE 1 ZQNE 2 ZOt<iE 3 Zct!E ~ !O!'.f 5 ZO/''E 6 ZGNE 7 zet£: 8 ZOt£ 9 

81527 
81STI 
81540 
B20-89 
EEl 
BEI0 
BEIO.5 
BEIO.7 
BE 1-90 
BEl.7 
BE2 
BE3 
FE4 
BE5 
FEb 93.S 
Bc~A -243.3 -220.1 -209.6 -174.1 -156.6 -79.6 24.4 33.4 39.9 
FEB -52.7 1.8 35.8 62.8 
BE9 
Efl 
BFIO.l 
eFI.6 OS 
BF2 
EF3 OS 
BF6 -292.9 -271.9 -259.9 -242.9 -203.9 -147.4 -127.9 -49.4 
EF7 
BF8 
SF9 
BIRll 
8IR21 
BIR23 
BIR31 
BIR33 
BIR41 
BIRSl 
BIR52 
BIR54 
BIRSl 33.0 36.9 41.8 47.9 61.2 78.8 
BIR92 
BIR84 



SORIN6 DISt: ZONE DEPTHS REL TO TOP OF A!JSTIN CHALY. 
W1BER ZCt.'E 1 ZONE 2 ZONE 3 ZONE .J ZONE 5 ZONE 6 ZONE 7 Z~ 8 ZOt<E 9 

BH 
BI-2A 
9I-3 
BI-4 
9I-5 
BI-6 
BK1' 
B-1 
9-5 
B-6 
HI 
9-Gl 
B-RR 
B-XR 
E-4 
E-9 
F-2 
F-3 
F-4 
F-6 
F-7 
F-8 
J-2 
J-3 
J-4 
J-6 
K-l 
K-2 
K-3 
K-4 
K-S 
K-6 
9£10.4 
5£10.8 
SEI0.9A 
SE1.S 
SFS.6 
T-l 
T-3 



£lURING DISK ZONE DEPTHS REL TOP OF EAGLE FORD S~LE (APPROX TOP AUSTIN) 
U~~1~2~3~4~5~6~7~B~9 

81527 
BI533 
81540 297.1 30S.6 314.1 337.6 3S0.6 357.9 36S.6 
820-89 
BEl 
BEll) 
BEl0.S 317.7 412.1 
FE10.7 312.5 348.5 380.0 
BEI-90 
fEl.7 395.3 440.5 
BEZ 421.8 436.4 468.9 47B.9 
&3 
BE4 
BES 
BE6 
B£7A 
BEB 
~E9 

8F! 
BFl0.l 324.3 4S9.5 
BFl.6 
BF2 221.S 36S.0 394.S 
[f3 
BF6 
BF7 
BFB 
BF9 
8IRll 
BIR21 
8IR23 
BIR3! 
BIR33 
BIR41 
BIRSI 
BIRS2 
BIRS4 
BIRSI 
BIR82 
BIRS4 



BURING DISK ZONE DEPTHS REL TOP OF EA5LE FORD S~LE UPPROX TO? AUSTIN) 
N.!MBER ZONE 1 ZCNE 2 ZONE 3 ZOl'JE 4 ZOtt: 5 ZONE 6 ZONE 7 ZONE a ZOtJE 9 

8I-1 399.5 
BI-2A 
91-3 
91-4 
81-5 
91-6 
SK1' 
8-1 
B-5 
B-b 
B-Cl 
9-Gl 
B-RR 
B-XR 
E-4 
E-9 
F-2 
F-3 
F-~ 

F-6 
F-] 
F-8 
J-2 
J-3 
J-~ 

J-6 
K-l 
K-2 
K-3 
K-4 
K-5 
K-6 
SE10.4 
SE10.8 
SE10.9A 

~4.8 

281.8 
250.9 
312.2 

SE1.S 441.0 
SF8.6 
T-1 
T-3 

274.0 
286.5 367 ., .. ~ 398.7 
254.1 260.1 277.2 281. 7 294.1 369.5 391.6 
316.2 372.1 393.5 



BDRWG WIDTH OF DISK ZOUES 
tU1BER ZONE 1 ZONE 2 ZONE 3 ZONE 4 ZONE 5 ZOOE b ZONE 7 ZONE 8 ZONE 9 
-----
B1527 
B1533 
B1540 2.0 3.0 2.0 1.0 1.0 1.5 3.0 
820-89 
BEl 
BElO 
BEI0.5 1.6 1.0 
BEI0.7 0.5 O.S 1.0 
BEl-9O 
~El.7 9.5 1.0 
BEl 1.7 1.0 6.0 6.0 
&3 
8£4 
BE5 
BEc 14.0 
BE7A 6.5 2.0 1.0 4.0 5.0 1.0 3.0 9.0 2.0 
BE8 1.0 2.0 2.0 10.0 
BE9 
fFl 
BFI0.1 0.5 3.0 
BF1.6 
BF2 2.0 9.0 10.0 
~ 
BF6 2.0 4.0 8.0 2.0 16.0 7.0 B.O 25.0 
SF7 
BF8 
BF9 1.0 
BIRll 
BIR21 
BIR23 
BIR31 
BIR33 
BIR-li 
BIRSI 
BIR52 
BIRS4 
BIRSI 0.8 0.7 1.4 0.7 1.2 0.4 
BIRB2 
BIR94 



BORING WIDTH OF DISK ZONES 
NUMBER ZO~IE 1 ZONE 2 Z[J~ 3 ZONE 4 ZONE 5 ZONE 6 ZONE 7 ZONE B ZONE 9 

8I-l 
BI-2A 
BI-3 
81-0+ 
BI-S 
81-6 
BKl' 
B-1 
B-S 
8-6 
B-Cl 
8-61 
B-RR 
8-XR 
E-4 
E-9 
F-Z 
F-3 
F-4 
F-6 
F-7 
F-B 
J-2 
J-3 
J-4 
J-6 
K-l 
K-Z 
K-3 
K-4 
K-S 
K-6 
SElO.4 
5EI0.a 
SEI0.9A 

3.0 

1.5 
3.5 
1.0 
0.8 

SEl.8 0.9 
SFB.6 
T-l 
T-3 

3.0 
2.0 0.8 1.7 
1.0 1.3 1.1 5.S 1.3 7.S 2.3 
0.4 2.5 3.0 



DISTRIBUTION OF DISK-ZCt~ WIDTHS 
DEPTH tID. 
-250.0 3.0 
-200.0 5.0 
-150.0 2.0 
-100.0 2.0 
-50.0 2.0 

0.0 1.0 
50.0 9.0 
10~.0 4.0 
150.0 0.0 
200.0 0.0 
250.0 1.0 
300.0 11.0 
350.0 9.0 
400.0 14.0 
450.0 5.0 
500.0 3.0 

0.0 

SUI'! 71.0 



E-CRItffi WIDTH OF DISK ZGNES SlJI'I OF DISKIN6 IHDTHS 
t'JMBER ZDNt: 1 ZONE 2 ZONE 3 ZONE 4 ZONE 5 ZO~ 6 ZO~E 7 ZONE 8 ZONE 9 ZONES MARL CHAI..K SHALE 

B1527 
91533 
B1540 2.0 3.0 2.0 1.0 1.0 1.5 3.0 13.5 13.5 
B2o-~ yW'V\c. 

BEl V\.4rY\c. 

EEIO ~~ 

BEI0.5 1.6 1.0 2.6 2.6 
BEIO.7 0.5 0.5 1.0 2.0 2.0 
BEl-90 VW'Y\e.. 

BEl.7 9.5 1.0 10.5 10.5 
EEl 1.7 1.0 6.0 6.0 14.7 14.7 
BE3 
BE4 
BES V'lln'\' 

BE6 14.0 14.0 14.0 
BE7A 6.5 2.0 1.0 4.0 S.O 1.0 3.0 9.0 2.0 33.5 19.5 14.0 
BE8 1.0 2.0 2.0 10.0 15.0 1.0 14.0 
SE9 Y\AI'\'\ e.. 
BFl Y\..n\C 
BFIO.l 0.5 3.0 3.5 3.5 
BF1.6 
BF2 2.0 9.0 10.0 21.0 21.0 
8F3 
BF6 2.0 4.0 8.0 2.0 16.0 7.0 S.O 25.0 72.0 72.0 72.0 
FF7 Y\ocr\I\c 
BFS ~~ 

BF9 1.0 1.0 1.0 
BIRll l'1.4r'Y\ , 

5IR21 I"Wn' 
BIR23 
BIR31 
BIR33 
BIR41 Y\MV\Co 

BIR51 
BIRS2 
BIRS4 V'\.o4P'W'\c. 

BIRSl 0.8 0.7 1.4 0.7 1.2 0.4 5.2 5.2 
BIR82 
BIR84 



BORING WIDTH OF DISK ZONES S!JI OF DISKING WIDTHS 
Nl:J'l~ER ZONE 1 ZONE 2 !ONE 3 ZOtJE .. ZM 5 ZONE 6 ZCNE 7 ZQI'£ 8 ZG~'E 9 ZONES I".AAL CHAlK ~HALE 
---------
81-1 3.0 3.0 3.0 
81-2A 
BI-3 1.5 3.0 4.5 4.5 
BI-oJ .,. cr 

.J • ..J 2.0 0.8 1.7 8.0 9.0 
BI-5 1.0 1.0 1.3 1.1 5.5 1.3 7.5 2.3 21.0 21.0 
BI-6 0.8 O.~ 2.5 3.0 6.7 6.7 
BKl' V\.rw\c.. 

B-1 
B-5 
8-6 
S-Cl 
S-61 
B-RR 
8-XR 
E-4 
E-9 
F-2 
F-3 
F-4 
F-6 
F-7 
F-8 
J-2 
J-3 
J-4 
J-6 
K-1 
K-2 
K-3 
K-~ 

K-5 
K-6 
SEI0.4 
SE10.8 
SEI0.9A 
SE1.S 0.9 0.9 0.9 
SFB.o Y\ort\e.. 

T-l 
T-3 

COUNT 72.0 TOTAl.. 252.6 92.5 232.1 



BO~INi3 THICi;JjESS ~ WEATI£RING 
M";l1BER M?lRL C~ ~HAlE 

------------
B1527 10 ... 
Bl533 15.8 
Bl540 I" '? .~.oJ 

B20-81 9.7 
EEl 6.9 
8El0 2.2 
9£10.5 .. .. 

..,) . ..,) 
BE1O.7 3.5 
££1-90 11.4 
BEl.7 9.9 
~2 9.2 
BE3 32.5 
BE .. 13.3 
BES 6.0 
BE6 12.0 
BE7A 31.3 
6E8 14 •. 3 
BE9 4.3 
~F1 14.6 
BrIO. 1 13.0 
BFl.6 1.9 
BF2 7.5 
BF3 2.1 
BF6 
&F7 44.0 
BF8 33.5 
6F9 12.8 
BIRll 2.0 
BIR21 3.0 
BIR23 12.4 
BIR31 15.1 
BIR33 11.1 
BIR41 12.0 
BIRSI 4.5 
BIRS2 
BIR54 5.0 
BIRS1 8.5 
BIR82 8.5 
BIRB4 12.0 



BCoRIN5 THICKNESS OF WEATHERING 
HUMBER t".ARL CHAlK SHAL£ 
------------
BI-1 6.7 
BI-2A 3.1 
BI-3 7.2 
BI-4 12.9 
BI-5 9.0 
BI-6 20.9 
~11 1.3 
B-1 12.0 
9-5 3.5 
9-6 4.5 
B-C1 3.0 
B-61 12.0 
B-RR 6.5 
B-XR 14.0 
£-4 4.8 
E-9 
F-2 11.3 
F-3 1.0 
F-4 8.1 
F-6 3.5 
F-7 37.0 
F-B 
J-2 16.0 
J-3 9.0 
J-4 
J-6 3.0 
K-l 6.1 
K-2 12.4 
K-3 5.0 
K-4 5.6 
K-S 14.5 
K-6 8.0 
5£10.4 12.0 
SEI0.8 7.5 
SEI0.9A 4.0 
5£1.8 28.8 
SF8.6 36.6 
T-l 10.4 
T-3 5.9 

:5 5.3 crun 
13.1 8.9 I'1bIN 
12.6 6.5 STD.GEV 


